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@ Granular pharmaceutical formulations.

@ The invention provides a process for the preparation of granules comprising a pharmaceutical which
comprises contacting a particulate, spray-dned substrate and a particulate pharmacautical to obtain particles
comprising a substrate core carrying an adsorbed pharmaceutical and contacting those particles with a
particulate pharmaceutical and a meited or thermally softened pharmaceutically acceptable excipient which is

solid at room temperature to cbtain, alter cocting to sclidify or harden the excipient, granules comprising a

spray-dried substrate core carrying pharmacaeuticaily acceptable excipient and pharmacseutical.
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GRANULAR PHARMACEUTICAL FORMULATIONS

This invention relates to a novel, granular pharmaceutical composition, particufarly suitable for use in
dispersible formulations. and a process for its production. .

Granulation is widely used for the production of pharmaceutical compositions and several basic process
types can be distinguished. inciuding dry. wet, and melt or imbedding techniques. A number of other
processes can also be used including adsorption onto carriers (an example of which is the adsorption of
drugs onto carbohydrates. such as lactose. for use In dry powder aerosois).

More particularly, it is known that certain pharmaceuticals, or combinations thereof, can be adsorbed
onto spray dried sorbitols (e.g. Merck "Sorbit-Instant”; P.C. Schmidt & K. Benke "Drugs Made In Germany”
(1985) vol.28 p.49-55). It is also known that other similar spray-dried materials, such as lactose and
dextrose ara capable of adsorbing certain substances (W.J. Thiel & L.T. Nguyen, J. Pharm. Pharmacol.,
1984, 38. 145-152). The resuitant particulate materials are stated to show a high level of physical stability in
some instances. This particular adsorption appears to result from electrostatic interaction between adsor~
bent and adsorbate - potentiated by the open. three-dimensional network structure of the adsorbent.

We have now found that many other pharmacsuticals can aiso be readily adsorbed onto such
substrates. However, in practice only relatively low leveis of pharmaceutical can be adsorbed before the
carrier. is saturated. (In a typical case (that.of ketoprofen on sorbitol) this is. 7-8% by weight). ‘Th
pharmacsutical is also relatively exposed and this can be disadvantagsous. This exposure can, for exampt ,
cause storage stability problems for sensitive pharmaceuticals, alfow bitter or imitant pharmaceuticals to
affect the oral or gastric mucosa upon ingestion, or result in metabolic inactivation before the pharmaceuti-
cal reaches the target site for absarption. In order to reduce this exposure ul is often desirabie to coat the
particles.

Surprisingly, in view of a prior art statement that certain sorbitol-based particles can withstand the

- " stresses imposed on them under air-jet sieving (and would hence apparently be stable to normal handling
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procedures). it has been lound by others that, under related conditions, such as fluidisation, many are not
stable. Furthermore, we have found that they also do not survive the coating processes usgd in mdustry to
apply known film coatings (for example enteric soluble, sustained release or taste masking coatings) onto
small drug particles. The wigorous agitation resulting from mechanical movement, spray pressure, or
extraction air flow in these procasses rasulls in considerable breakdown and loss of active agent (which is
only present at a rolatively low level in any event) of up to 50%. It is also known that other similar spray-
dned substrates tand o retain adsorbates less eﬁecﬁvely lhan sorbitol when subjected to similar process-
ing.

Any coating processas which are camied cut on such particles also cause agglomeration and clumping,

" rasulting in decreased efficiency and processing difficuities.

As a result of resaarch and experimentation it has been found possible to stabilise adsorbed
pharmaceutical on a spray-dried substrate core and also to incorporate additional pharmaceutical by using
certain excipients which act as binders.

The invention therefore provides a process for the preparation of granules comprising pharmacsutical,
which process comprises contacting a particulate, spray-dried substrate and particulate pharmaceutical to
obtain particles comprising a substrate core carrying adsorbed pharmaceutical and contacting those
particles with particulate pharmaceutical and a melted or thermally softened pharmaceutically acceptable
excipient which is solid at room temperature o obtain, after cocling to solidify or harden the excipient,.
granules comprising a spray-dned core carying pharmaceutical and pharmaceutically acceptable excipient. '

it will be appreciated that a single pharmacauhcal or a combination of pharmaceuticals may be used in

any part of this process.

In a preferred embodiment of the invention an excess of particulate pharmaceutlcal is contacted with
the spray-dried substrate to obtain a mixture of particles carrying adsorbed phan'naceut!w and excess
pharmacautical, and a solid pharmaceutically accsptable excipient is added to the mixture which is heated
to melt or soften the excipient and subsequently cgooled to obtain particles carrying pharmacsutically -
acceptable excipient and pharmacsutical. In this embodiment the excipient is uniformly distributed through=
out the mixture bafore heating which lacibtates adherencs of the axcess pharmacautical and excipient to the
particles which aiready cary adsorbed pharmaceutical. .

The invention aiso providns granules which comprise a spray-dried substrate core which carries
adsorbed pharmaceutical and, in addition, a layer comprising a pharmaceutically acceptable excipient and
pharmacsutical. ) '

.The pharmaceutical may be bound to the substrate surface by the excipient either physically (l.e. as
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individual "glued” particles). in solid solution, or by a combination of both means. The precise mode of

retention depends on the properties of the excipient and pharmaceutical used.

Preferred substrates are spray-dried carbohydrates, for example sugars, such as lactose and dextrose.
and sugar alcohols, such as sorbitol or mannitol. Spray-dried sorbitol is particularly preferred.

Preferred pharmaceuticals include anti-inflammatories such as ketoprofen {2-(3-benzoylphenyl)propionic
acid] and indomethacin [1—(4-chIorobenzoyl)-s-msmoxy-z-methyl—s-carboxymethyImdole]. bronchodilators
such as salbutamol [2-Lbutylammo-1-(4-hydroxy-a-hydroxymethylphenyl)emanol] anti-allergics / anti- arthrit-
ics such as letrazole-5-(3-acetyl-5-fluoro-2-hydroxy)carboxanilide [Compound (1)]. sedatives such as
zopiclone = (6-(S-chioropyrid-2-yl)-6. 7-dihydro-7-oxc-SH-pyrrolo(3.4-blpyrazin-5-yl - 4-methylplperazme-1-
carboxylate] and S-blockers such as acebutolol [N- {3-acstyl-4-(2-hydroxy-3-{1-methyi ethyl]aminopropoxy)-
pheny! butanamide]. These can be used in the form of the compounds themseives or in the form of
pharmaceutically acceptable salts (e.g. hydrochlorides of basic materials)

Suitable materials for use as the pharmaceutically acceptable excipient soften or melt between room
temperature and the highest temperature at which the initially formed adsorbate/carrier particles are stable,
typically 40-80° C in the case of sorbitol based substrates. They are also capable of wetting both the
initially formed particles carrying adsorbed pharmaceutical and the unadsorbed pharmaceutical whilst in the
softened or moiten state and prelerably do not dissolve the substrate. They can be incorporated by a

- variety of methods provided that the temperature during at least part of the process Is above the softening
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or melting temperature-of the excipient or excipient mixture used.
Preferred excipients are lipids and waxes. Particularly preferred are.fatty acids, especially stearic acid;

carboxylate esters, especially those of glycerol, glycols and-polyglycols (for -example Gelucires such as-

Gelucire 64/02); polyethylene glycols: and mixtures thereot, optionally with other excipients.

Lipids and waxas are well known as binders in a variety of formulations and stearic acid is specifically
known as a lubricant in numerous Granulating and tabletting processes. The particular usage in the present
invention is different from those crewviously described in that the pharmaceutical and the excipient are jointly
adsorbed onto the substrata carrying the initial load of pharmaceutical and form a coherant layer as may be
seen from Scanning Electron Micrescope photographs of the final products.

Such photographs also show trat the pharmaceutical is bound to substrate particies of all sizes. From a
practical point of view it is, however, desirable only to use granules of a particular size or size range -
normally above a certain minimum size - in final formulations. To facilitate this, it is advantageous to use
substrate particles which are sucstanvaily larger than those of the pharmaceutical and which are also of
approximately the required final size or uize range. This also allows the ready removal of any unadsorbed

materials or abraded substrate by sievng. Typically, substrate materials having a particle size of 150-1000L

{e.g. 250-50012) and pharmaceubcal «th a particle size of less than 150u (e.g. less than 1001) are used.
Such limits ‘enable the separaton of active granules from unwanted fine material by using a sieve, for
example of 125 or 150u.

The final composition of the granuies copoods upon a number of factors. For example, the amount of -

pharmaceutical will depend upon the drug potency and required dosage and upon the intended granule
content of any final composition and the amount of excipient will depend upon the surface area and type of
substrate and upon the nature of the pharmaceutical and excipient and their mutual interactions. Typical
granuies comprise 2-25%(w/w) pharmaceudcal and up to 25%(wrw) excipient.

The granules may themseives be swtabte for use without further processing, as tne excipient can itself

act as a dissolution retarding or snhancing, andror taste masking agent, in addition to having an adsorbate
stabilising action, and this may be ail that 1s required.

Normally, however, the granuies wil be subjected to further treatment(s) and they are. for exampie,
stable enough to be further coated to lorm, for example. enteric or sustained release products via various
coating procsssas including spray or pour methods in apparalus such as granulators. or pan or fluid bed
coaters.

The content of pharmaceutical in the coated granules mdicates that essentiaily no foss occurs during
tne coating pracess (for example an 18-20% (w/w) active agent level is reduced by addition of the coating
waight to 18-17% (w/w) when ketoprofen-contalning granules are coated).

Coated and uncoated granules can both be used in the preparation of formulations such as sustained
release. puised release and enteric products. for example in the form of tablets. They are however
especially suitable for making formulations of the above types which are to be administered in the form of
suspensions or dispersions. .

Individually, both uncoated and coated granules will allow for a wide variability of relsase rate,
depending on the choice of excipient(s) and coating raterial(s). Mixtures of coated and uncoated, or
ditferent types of coated or uncgated, granules will give puised, or other reiease pattamn, formulations, as is
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known n the art,

It is also possible to use. in granules accordmg to the invention, drug or drug-excipient mixtures which
would otherwise not be physicaily or chemically compatibie. - .

" Dispersible formulations may contain further excipients including suspending agents such as sodium

carboxymethylcellulose, acidulants such as citric acid or adipic acid, sweeteners such as acesulfame-K or
aspartame, lemon or other flavourings. colounng agents such as titanium dioxide. and bulking agents such )
as sugar alcohols (8.g. mannitol or sorbitol) --which may be of the spray-dried type, as well as other
conventional excipients.

A typical final composition for a single dose of a dispersible formuiation (in the case of coated
ketoprafen-containing granules having an active ingredient content of 15-20%(wiw)) is in the range:-

Granules . 250-667mg
Suspending agent | 100-150mg
Acidulant 50-75mg
Sweetener 10-30mg
Flavouring 0-30mg
Colounng 0-36mg
Bulking agent qQ.8.

Tablets made from granules according to invention may be made by compression of the coated or
uncoated granules. ar mixtures thereof. Thay may also be made from mixtures containing further conven-
tional excipients, such as disintegrants {a.g. optionally crass-linked sodium carboxymethylcelluloss), bulking
agents (e.g microcrystalline cellulose) and flow promoters and hardeners {e.g. silica) and may also contain

_ other conventional granulations.

The following Examples iilustrate the invention. Unless otherwise indicated all percentages are ona
weight for weight basis.

Example _I_

Preparation of granules

Ketoprofen B.P. (<100u.600g) and spray-dried sorbitol (Sorbit Instant Merck 3140:250-500u:1860g)
were mixed using a Hobart mixer under gentle heating for 4 minutes. Stearic acid BPC powder (5409) was
then added and stiming continued !or a turther 45 minutes during which period the temperature was raised
sufficiently to meit the stearic acid. The mixture was aliowed to coal under stirring for a further 35 minutes
to give an essantially quantitative yieid of granular product. Sieving of a sample showed that the 125-800u
fraction (83.1% of the sample) had an active ingredient content of 18.9% )

Exampla 2

Caating of granules

A spray coating solution was made by dissalving, with vigorous stirring, hydroxypropyimethyicsiiulose
phthalate (Shin Etsu HPS0: 640g) in a mixture ot methylene chioride (3680g) and methanol (36809). ) .

400 grams of granules prepared as in Example 1 were placed in a fluidised bed chamber and gently
fluidised by means of air containing a small amount of steam as a static eliminator.

500 grams of spray solution were then used to coat the fluidised granules via an atomnsmg nozzie at a
temperature of 20-40° C. Upan complation of spraying the granules were -left fluidising for a further S
minutes and then removed lo yieid 4329 of coated granules. Sieving of a sample showed that the 150-8001

. draction (93.0% of the sample) had an active ingredient content of 18.7%
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Example g_

Proceeding in a similar manner to that of Example 1. granules were prepared from:-

s Indomethacin B.P.(<100k).

Stearic acid BPC
Sorbit Instant (250-500u)

25g

56.49
1759

8.8%.

15 Example 4

Granules were prepared, using the method of Example 1, from:-

20

Salbutamol. sulphate B.P.(<100u) 6.259.

The fraction above 125w accounted for 99.3% of the sample and had an active ingredient content of

Stearic acid BPC. 75¢
Sorbit Instant (250-500L) 231.25g
s The fraction above 1251 accounted for 99.7% and had an active ingredlent content of 2.0%.

Exampie'i
% Granules were prepared, using the method of Example 1, from:-
Ketoprofen B.P(<100u) | 50g
Gelucire 6§4/02 429
s ) Sorbit Instant(250-5001) | 150g

The fraction above 125u was 87.6% and had an active ingredient content of 19.0%.

40

Example E

A dispersible formulation was prepared as follows. Sorbit Instant (4786g) and titanium dloxide (208g)
were blanded in an Oblicons biender and 4848g of the resultant mix was further blended in the same

device with:-
Aspartame 240g
Lemon-Juice Flav-O-Lok (flavouring) 80g
so Citric acid . 800g
Sodium carboxymethyiceliulose 1200g
Coated granules (prepared as in. Example 2) 4834g

55
The resultant formulation was filled into sachets each containing 100mg (nominal) of ketoprofen. (Total fin

waeight ca. 1.5g).




10

. 20

25

30

35

S0

58

Example 7

Proceeding in a similar manner to that of Example 6. there was prepared a dispersiblg formulation-

consisting of:-

EP 0 361 910 A1

Coated, ketoprofan-containirig granules {17.4% active content) 38.3%

Mannitol

Sodium carboxymethyicellulose
Adipic acid

Titanium dioxide

Aspartame

Flavouring

43.3%
10.0%
. 5.0%
1.7%
1.0%
0.7%

Examples § to 11_

Proceeding in -a. similar manner to-that of Example

1, the following -granules were prepared and

analysed:-
Example Active ingredient Weight Excipient Weight
'8 Ketoprofen 759 Polysthylene glycol 6000 45g
-9 Compound (l) 30g Polyethylene glycol 6000 45g
10. Zopicione Sg Stearic acid 20g
11 Aceabutoiol hydrochicride 10g Stearic acid 209
Example | Sorbitol | Fraction | Active ingredient of
. weight >1251 >125u fraction
8 180g 99.9% 24.9%
22%9 98.9% 9.2%
10 7S9 100.0% 49%
" 709 99.9% 9.4%
Example 1_2_

Uncoated granules, prepafed using the method of Example 1, with a katoprofen content of 20.1%, were
compressed using 0.5 inch tooling on a Manesty F3 single punch labletting machine, to form hard tablets
‘weighing 250 - S00 mg, with a waxy matrix type structure.

Exampla 1_3_

Proceeding in a similar manner to Exampie 12, tablets wers prepared from coated granules, prepared

using the method of Exampl 2. Thess were very hard smooth tablets of waxy appearance.
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Example _11

Dispersible 500 mg tablets were prepared. in a similar manner to Example 1

Microcystalline cellulose
Sodium carboxymethylcellulose (Ac-Di-Sol)
Fumed silica (Aerosil 200)

Coated granules (prepared as in _Exampla 2) | 56%

20%
20%

4%

They were readily dispersible in water.

Claims

2. from a mixture of:-

e

1. A process for the preparation of granules comprising a pharmacsutical which process comprises
contacting a particulate, spray-dried substrate and a particulate pharmaceutical to obtain particles compris-
ing a substrate core; carrying: an adsorbed pharmaceutical and- contacting those particles with.a particulate
pharmacsutical .and a melited or thermally softened pharmacsutically acceptable excipient which is solid at

room temperature' to ‘obtain; after coolingto solidify- or harden the.excipient,. granules comprising. a.spray= .
dried substrate core carrying pharmacsutically acceptable excipient and pharmaceutical. )

- 2. A process according to claim t in which an excess of particulate pha;maceuﬁcal is contacted with the
spray-dried substrate to obtain a mixture of particles carrying adsorbed pharmacsutical and excess
pharmaceuﬁcal; adding to the mixture a solid pharmacsutically acceptable excipient, heating the mixture to
melt or soften the excipient and subsequentty cooling to solidify or harden the excipient.

3. A process according to claim 1 or 2. in which the substrate is lactase, dextrose, sorbitol or mannitoi.
4. A process according to claim 1.2 of 3. in which the excipient softens or malts at a temperature from

room temperature to 40°C.

5. A process according to any one of the preceding claims, in which the excipient i3 stearic acid: a
carboxylate ester of glycerol, a glycol. or a polygtycol: or a poiyethylene glycol. - )

6. A process according to any one of the precading claims in which the pharmacsutical is ketoprofen,
which is 2~(3-benzoyl-phenyl)propionic acid. indomethacin, which is 1-{4-chloro-benzoyi)-S-methoxy-2-
methyl-3-carboxymethylindole, salbutamol, which is 2-Lbutylamino-1-(4-hydroxy-3-hydroxymemylphenyl)-
othaniol, tetrazole-5-{3-acatyl-5-fluoro-2-hydroxyJcarboxanlide, zopiclone, which is 8-(S-chioropyrid-2-yl)-8.7-.
dihydto-?-oxo-SH-pyrrolo[3.4-b]pynzin-S-yH-mothylpi_perazino-l-carboxylate. acebutolol, which is N-{3-
acetyk-4-{2-hydroxy-3-{1 -methyt-sthyl jaminopropoxy)phenyi} butanamide, or a pharmaceutically acceptable

salt thereof. .

7. A procsss according to any one of the preceding claims, in which the grangles prepared comprise

from 2 to 25% by wsight ot pharmacsutical.

8. A process according to any one of the preceding claims, in which the granules prepared comprise up

to 25% by weight of excipient.

9. A pracess according to any cne of the preceding claims. in which the spray-dried substrate particles
have a particle size from 250 to 500 u . and the pharmaceutical particles have a pasticle size of less than

100 u.

further coating step.

10. A process according to any one of the preceding claims in which the granules are subjected to a

11. Granules which comprise a spray-dried substrate core canrying an adsorbéd pharmacsutical and a
layer comprising a pharmaceutically acceptable excipient and a pharmaceutical.
12. Granules according to claim 11, which are as defined in any one of claims 3 to 10.

R A SR

s eerds



A European Patent ‘ . umber
0») e e EUROPEAN SEARCH REPORT Aoptication aumbe

DOCUMENTS CONSIDERED TO BE RELEVANT ..EP 89309867.3
Category Citation of o!“ with i p;”;quwhou appropriate, F::lg::: cwfg%mfﬁgg 7:1'& '
Y EP - A2 - 0 094 116 1-3,5,] A 61 K 9/16

(THE PROCTER & GAMBLE co. ) 6,8-12

*~ Page 2, line 31 - page 6, )
line S5 *

D,Y | JOURNAL OF PHARMACY AND 1-3,5,

PHARMACOLOGY, vol. 136, A 6,8-12

September 1984, London
w.J.THIEL et al. "Fluidized
bed film coating of an w
ordered powder mixture to
produce microencapsulated
ordered units”
pages 145-152

* Page 146 *
A AT - B - 385 654 1
(ARCANA)

* page 2, line 52 - page 4,

line 38 *

BE ) TECHNICAL FIELDS
A DE - A - 2 028 224 . ] 11'12 SEARCHED (Int. CL.4)

(SOLCO BASEL AG) . .
* Claim 4 * ) A 61 K 9/00

A DIE PHARMAZIE, 34, vol. 12, 1
December 1979, Berlin
H.KALA et al. "Anwendung der
Sprihtrocknung in der
Pharmazie"®
pages 779-784

* page .783, 2.5.1. *

The prasent 38arch 1800 has Deen Orawn yp lor 38 Claems )

Place of search Oase of compienon of the sasrch Exavuner

VIENNA 22-12-1989 | IRMLER
CATEGORY QF CITED DOCUMENTS

: particularly relevant it unn llom

: particutarly rel it con d with
dacument cf the same category

: tachnologicat background

: non-wntten disclosure

: intermediate document

: theory “u'-m ol ying the

H [ But p d on, o¢
after the filing date -

: document Cited in the wouation

© document cited lor other reasons -

o QO m=

€PQ Form 1303 0282
vo>» <x

: member of the same patent family, corresponding
document

it

T T S TR I AT A

T T AT




	2003-11-21 Foreign Reference

